Antisense Oligonucleotides Targeting Raf-1 Block Japanese Encephalitis Virus In Vitro and In Vivo.
Japanese encephalitis virus (JEV) infections represent a major health concern in Southeast Asia since no effective treatments are available. Recently, several reports have demonstrated that inhibition of certain host cell proteins prevents viral infection. Raf-1 kinase is a central component of many signaling pathways involved in normal cell growth and oncogenic transformation, and Ras/Raf/ERK signaling activation has been observed during viral infections (including JEV infection). In this study, Raf-1 was confirmed to be upregulated by JEV infection, which suggested that Raf-1 might be important for JEV infection and might be a target for novel anti-JEV drugs. To determine the role of Raf-1 during the JEV infection process, antisense oligonucleotides (ASODNs) were used to downregulate Raf-1 expression in JEV-infected baby hamster kidney (BHK-21) cells and African green monkey kidney (Vero) cells. From five ASODNs candidates tested, Raf-1-1 (Raf-1 antisense) significantly downregulated Raf-1 protein expression levels, significantly inhibited cytopathic effect (CPE) in cultured cells, and reduced JEV RNA levels in cell medium without affecting cell viability. Furthermore, it also demonstrated that ASODN Raf-1-1 possessed therapeutic effects by using a lethal JEV infection mouse model. In conclusion, data presented in this report demonstrated that ASODN Raf-1-1 could suppress Raf-1 protein and that Raf-1 inhibition suppressed JEV replication in vitro and in vivo. These data provided evidence for targeting Raf-1 in the development of novel anti-JEV therapies. In addition, Raf-1-1 represents potential drugs that can be adapted for treating JEV infections.